We develop a model of functioning of complex information systems (in particular, cognitive systems) in that information states are coded by p-adic integers. An information state evolves by iterations of a discrete p-adic dynamical system. The padic utrametric on the space of information states (p-adic homogeneous tree) describes the ability of an information system to operate with associations. The main attention is paid to the collective dynamics of families of associations.
INTRODUCTION
The system of p-adic numbers Qp, constructed by Hensel in the 1890s, was the first example of an infinite number field (i.e., a system of numbers where the operations of addition, subtraction, multiplication and division are well defined) which was different from a subfield of the fields of real and complex numbers. During much of the last 100 years p-adic numbers were considered only in pure mathematics, but in recent years they have been extensively used in theoretical physics (see, for example, the books Vladimirov et al., 1994 and Khrennikov, 1994 and the pioneer papers Volovich, 1987; Freund and Olson, 1987; Manin, 1985) , the theory of probability, Khrennikov (1994) and investigations of chaos in dynamical systems Khrennikov (1997 and Albeverio et al. (1998) . In ; Albeverio et al. (1999) and Dubischar et al. (1999) p-adic dynamical systems were applied to the simulation of functioning of complex information systems (in particular, cognitive systems). In this paper we continue these investigations. We study the collective dynamics of information states. We found that such a dynamics has some advantages compare to the dynamics of individual information states. First of all the use of collections of sets (instead of single points) as primary information (in particular, cognitive) units extremely extends the ability *This research was supported by the grant "Strategical Investigations" of the University of V/ixj6 and the visiting professor fellowship at Science University of Tokyo.
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A. KHRENNIKOV of an information system to operate with large volumes of information. Another advantage is that (in the opposite to the dynamics of single states) the collective dynamics is essentially more regular.
As we have seen in Khrennikov (1997) ; Albeverio et al. (1998) The abbreviation "I" will be used for information.
The symbol 7-will be used to denote an/-system. Let 7-be an/-system (in particular, a cognitive system). HCNs (so the set B -pr has 60 elements). The total number of/-states, x (c0, Cl, c2, c3, c4), cj 0, 1, which can be performed by HCNs of the length L 5 is equal to NI= 2 s= 32. Thus brain's hardware B 7"pr can perform all/-states (since NI < N).
We assume that all/-states are performed by the brain at each instant of time. We suppose that 7-pr 4in principle, it is possible to consider sets of ideas of the order as new cognitive objects (ideas of the order 2) and so on.
However, we restrict our attention to dynamics of ideas of order 1. 
A set U of/-states is called an/-universe of -. 
Starting with an association A0 (which is a subset of/-universe U) Jn+a --f(Jn). (6) In fact, the map provides the connection between the material and mental worlds. In particular, by choosing J0 U we obtain dynamics of /-universe (which is also an idea of -).
We are interested in attractors of dynamical system (6) (these are ideas-solutions). To define attractors in the space of ideas XID, we have to define a convergence in this space. This will be done in Section 5. Let fn(x) x (n-times multiplication of x), n 2, 3, 4,.... We shall prove in Section 6 that f, belongs to the class .A(Z,), where Zn=Zm\{0}.
Hence here associations are transformed into associations. m-adic balls U (a) have an interesting property which will be used in our cognitive model. Each point b E Ur(a) can be chosen as a center of this ball: U(a) =_ U(b). Thus each/-state x belonging to an association A can be chosen as a base of this association, m-adic balls have another interesting property which will by used in our cognitive model. Let Ur(a) and Us(b) be two balls. If the intersection of these balls is not empty, then one of the balls is contained in another.
SEMI-METRIC SPACES OF SETS
Let X be a set. A function p X X R+ is said to be a metric 6 if it has the following properties:
(1) p(x, y)=0 iff x=y; (2) p (x, y)= p(y, x); (3) p(x, y) <_ p(x, z) + p(z, y) (the triangle inequality). We prove that, for each u E J, the set O(u) is f-invariant and In applications to the/-processing we shall use the following construction.
Let (X, p) be an ultrametric space. We choose U cSub(X) as the set of all balls Ur(a). The
Hausdorf distance is an ultra-pseudometric on the space of balls U. As balls are closed, p(Ur(a), U(b))=O implies Ur(a) C U(b). In particular, p(Ur(a), U(b))=O implies U(a) U,,(b). [n[p[a[np-1 [[ (17) for every natural number n, where equality holds for p>2.
To prove Lemma 6.1, we use the following result, Dubischar et By using (17) we obtain that f(Ur(a))C U(b). We prove that f(Ur(a))= Us(b). Let y-a n +/3, where [/31p < s. We must find , I[ p < r, such that (a+)n-an+/3 or (l+/a)n-l+/an. 
